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* NOTICES * 

Japan Patent Office is not responsible for any 
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1. This document hais been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the suitable lens for electronic viewfinders for a 

video camera etc. (it is called an EVF lens for short below). 

[0002] 

[Description of the Prior Art] In recent years, with the spread of video cameras, small [ of an 
electronic viewfinder ] and high definition-ization progress and small and highly efficient-ization 
are strongly demanded also in the EVF lens which is this element part. 

[0003] Hereafter, an example of the conventional EVF lens is explained, referring to a drawing. 
Drawing 4 shows the composition of the conventional EVF lens, and is constituted by the plastic 
lens 5 of both the convexes of one sheet that contain the aspheric surface between the body 
side 6 and an eye point 7. 

[0004] About the conventional EVF lens of the above composition, if the operation is explained 
below, it will install in the position of the focal distance of a lens 5 lens 5 mostly from the 
screens, such as the body side 6, i.e., CRT, and liquid crystal, and the picture expanded with this 
lens 5 will be observed from an eye point 7. 

[0005] In this lens system, although what is necessary is to shorten the focal distance of a lens 
5 for reducing the distance from the body side 6 to an eye point 7, and just to gather a dilation 
ratio, since many aberration's getting worse and the boundary line of a liquid crystal pixel will be 
conspicuous and it will become observation disturbance if it does so, you have to hold down a - 
dilation ratio to the optimal ******. 
[0006] 

[Problem(^) to be Solved by the Invention] However, with the composition of the one above- 
mentioned conventional lens, the optimal dilation ratio was maintained and it had the trouble that 
it was inadequate in that a body side and the distance between lenses are suppressed short, this 
invention aims at offering the EVF lens which reduces a body side and the distance between 
lenses and makes a device small, solving the above-mentioned conventional trouble and 
maintaining the optimal dilation ratio. 

[0007] " 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by the 1st lens 
by the side of a body being a meniscus lens with negative refractive power, and having a 
negative refracting interface strong against a body side, the 2nd lens by the side of an eye point 
is a biconvex lens with positive refractive power, and has a positive refracting interface strong 
against a body side, and the EVF lens of this invention is 0.27<epsilon1<1.55. (1) 
-2.90<Epsilon3<-1.27 (2) 

It has composition with which are satisfied of (however, the constant of the cone to which 
epsiloni and epsilonS express the aspheric surface configuration of the field by the side of the 
1st and the body of the 2nd lens, respectively). 
[0008] 

[Function] this invention can reduce the distance between a body and an eye point, without 
changing the optimal dilation ratio of a lens system by the above-mentioned composition. 
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[0009] 

[Example] Hereafter, it explains, referring to a drawing about the EVF lens of one example of this 
invention. Drawing 1 is the block diagram of the EVF lens of one example of this invention. In 
drayyjn^^^^^ , the 1 st lens 1 by the side of a body side is a meniscus lens with the refracting 
interface which carried out the negative aspheric surface configuration strong against a body 
side, and the 2nd lens 2 by the side of an eye point is a biconvex lens with the refracting 
interface which carried out the positive aspheric surface configuration strong against a body 
side. Hereafter, the example of an operation numeric value of the EVF lens constituted in this 
way is shown in Table 1. gamma 1 of Table 1, the radius of curvature of the criteria spherical 
surface showing the aspheric surface configuration corresponding to lens each side which 
counted gamma2 — sequentially from the body side, A refractive index [ as opposed to / as 
opposed to / n1 / in d1, d2, and d3 ] d line of each lens in the thickness between each lens side 
or an air interval, and n2 /, The Abbe number [ as opposed to d line of each lens in nul and 
nu2 ], epsilon 1, the constant of the cone to which epsilon2 — expresses the aspheric surface 
configuration of each lens side. The .4th aspheric surface coefficient of each lens side, Bl, and 
B-2 — A1 and A2 — The 6th aspheric surface coefficient of each lens side, For CI and C2 — , 
the 8th aspheric surface coefficient of each lens side, D1, and D2 — are [ the 12th aspheric 
surface coefficient of each lens side F1. and F2 — of the 10th aspheric surface coefficient of 
each lens side, El, and E2 — ] the 14th aspheric surface coefficients of each lens side. 
[0010] Moreover, spherical-aberration deltaY in the maximum body quantity at the time of 
changing the value of the constants of the cone epsilon 1 and epsilonS which express the 
aspheric surface configuration of the field by the side of the 1st and the body of the 2nd lens, 
respectively, and the value of the distortion aberration DIST are shown, in Table 2. 
[0011] ■ 
[Table 1] 

^-^^ 6.2j^. mm O.OdptCdpt r'^^rr^} 

rl =-20.000 d 1=2.50 n 1=1. 58547 1=29. 90 

T 2 --41. 402 d 2=4.50 

r3= 21.250 d3=5.50 n 2 =1.49176 i/2=57,40 

mm 

r4«-38.794 



7 1 m^^mm^ 


7 2^mmm^ 


c 1 - 0. 8795 


e 2 = 


13.23 


A 1 = -0. 1226933e-3 


A2- 


-0. 2922717e-5 


Bl = 0.7994633e-5 


B2 = 


0. 95385656-5 


C 1 1873863e-6 


C2 = 


-0. 2747276e-6 


Dl =-0.7440780e-lC 


D2 = 


a 1529715e-8 


E 1 --0. 1730122e-ll 


E2 = 


0.5651727e-ll 


F 1 ^ 0. 1008538e-12 


F2 = 


-0. 56445 19e-13 






e 3 =-1.8783 


e 4- 


-1.6963 


A 3= 0.2814103e-3 


A4- 


0. 2384454e-3 


B 3 = 0.7962371e-9 


B4« 


-0, 2946000e-5 


C 3 = 0.2923485e-7 


C 4 = 


6. 1649185e~6 


D 3 =-0. 2242868e-9 


D4 = 


-0. 1264611e-8 


E 3 = -0. 6127077e-12 


E 4 = 


0.4316174e-12 


F 3 = fl. 6548032e-14 


F4 = 


-0. 1565649e-14 



[0012] A body side sets the position of 29.21 rhm, and an objective size to 9.8mmx1 3.6mm from 
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**** of the 1 St lens. 

[0013] 

[Table 2] 

1k±^Ui^ a. 4m. tt^S 6.0ni 



e 1 


e 3 


AY dpt 


D I ST % 


1. 5795 


-1. 8783 


-0. 829 


-1. 075 


1. 1795 


-L 8783 


0. 491 


-0. 726 


0. 5795 


-1. 8783 


1. 168 


-0. 212 


0. 2795 


-1.8783 


L475 


0. 040 


0. 8795 


-2, 8783 


-1. 239 


-0. 959 


0, 8795 


-2. 2783 


-0. 539 


-0, 666 


0. 8795 


-1.5783 


1.149 


-0. 316 


0. 8795 


-1. 2783 


1.487 


-0. 163 



[0014] The EVF lens which was constituted as mentioned above and had a numeric value as 
shown in Table 1 is explained referring to drayymg^^^^^^ and drayy!n&.2 below. Drawing 2 (a), (b), (c), 
and (d) show the aberration performance of this example, respectively. 

[0015] In drawin^^^^^ (b), spherical aberration [ as opposed to / in an alternate long and short dash 
line / solid line / as opposed to / an F line / in d line and a dashed line ] C line at drawing 2 
(a) / is shown, a solid line shows a sagittal curvature of field, a dashed line shows a meridional 
image surface, drawing 2 (c) shows distortion aberration and the dashed line of an F line / as 
opposed to d line in a solid line / shows the chromatic aberration of magnification of C line to d 
line by drawin g 2 (d). The 1st and the 2nd lens move by one in an optical-axis top so that a 
watcher can observe a picture from an eye point by the suitable diopter.. By d rawi ng 2 , for the 
miniaturization, in spite of having used the 1st with strong refractive power, and the 2nd lens, 
having the good image performance is shown. 

[0016] Moreover, the result of Table 2 is examined and it is 0.27<epsilon1<1.55. (1) 
- 2.90<Epsilon3<-1.27 (2) 

When it was the range of ******, it turns out that the value of spherical-aberration deltaY in the 
maximum body quantity does not exceed I.Sdiopter, and the distortion aberration DIST in the 
maximum body quantity does not exceed 1 .0%, but a good image performance can be obtained. 
Thus, an EVF lens with a good image performance can be attained by setting up the value of 
epsiloni and epsilonS. 
[0017] 

[Effect of the Invention] As explained above, the EVF lens of this invention The 1st lens by the 
side of a body is a meniscus lens with the negative refracting interface strong against a body 
side. By having constituted so that the 2nd lens by the side of an eye point might be a biconvex 
lens with the positive refracting interface strong against a body side and the conditions which 
the value of the constant of the cone which expresses the aspheric surface configuration of the 
field by the side of the 1 st and the body of the 2nd lens, respectively shows above might be 
satisfied The outstanding effect to which the overall length of a lens portion becomes small 
short can be acquired maintaining the optimal dilation ratio and maintaining a good image 
performance. 



[Translation done.] 
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